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This Declaration under 37 C.F.R. §1.131 and the attached Exhibit are submitted 
with Applicants' Response to the Office Action dated April 1 , 2008. 

We, David R. Adaskin, Bill J. Peck, Stanley P. Woods, and William G. Chesk 
do hereby declare as follows. 

1 . We are the inventors of the invention claimed in the above captioned 
application. 

2. We have been asked to declare and provide factual evidence in support of 
conception and reduction to practice of the claimed invention described in the 
above captioned application before July 31 , 2003. 

3. Exhibit A consists of a photocopy of the Invention Disclosure (total of 6 
pages). In Exhibit A, all of the dates have been redacted but are prior to July 31 , 
2003. 

4. Exhibit A describes a method of preparing an array production system for 
operation by entering printhead data and configuring a printhead control routine. 
See for instance, page 4. 
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5. The evidence provided in Exhibit A establishes that we conceived the design 
for the claimed invention of the above captioned application and reduced it to 
practice prior to July 31 , 2003. 

6. We hereby declare that all statements made herein of our own knowledge 
are true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code 
and that such willful false statements may jeopardize the validity of the 
application or any patents issued thereon. 

Respectfully submitted, 

Date: 

David R. Adaskin 

Date: 

Bill J. Peck 

Date: 

Stanley P. Woods 

Date: 

William G. Chesk 
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5. 



The emdenea provided in Exhibit A establishes that we conceived the design 
for the claimed invention of :tNs above aapttenad application and reduced it to 
practice prior to July 31 } 2003. 



6, We hereby declare that -at) statements made herein of our own knowledge 
are true and that all statements made on Information and belief are belfeved to 
be true; &nd further that thsse statamants were ma.de with the knowledge that 
willful false sta{0m0^is tfia iite s®: made are punishable by fine or 
impsonment, or both* under Secfi&n 1001 of Title 18 &t Ws United States Code 
and that such willful false statements may Jeopardise the validity of fie 
application or any patents issued tteeon. 
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5. The evidence provided in Exhibit A establishes that we conceived the design 
for the claimed invention of the above captioned application and reduced it to 
practice prior to July 31 , 2003. 

6. We hereby declare that all statements made herein of our own knowledge 
are true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that 
willful false statements and the tike so made are punishable by fine or 
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Instruction: Tin Mammon mmlned in.itiis document is COMPANY CONFIDENTIAL mci may mi M diss! 
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Descriptive THfo of Invention: 




<3ari&ralii5<icl Printka^d Model 
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Nem&of Project; 

Bftk Micro assay writer v2>7 


Product Name or Ntmiben 



Was a descrlpifon of the invention published; or m you planning to publish?' If so, to date(s] and publlcaUon^Ji 

No 

Was a product including the Invention announced, offered for safe, said, or Is sueh MWtiy proposed? If so, the date(sj andHocatioit(s): 

Was the Invention disclosed to anyone outside of AGILENT TECHNOLOGIES, or will sueh disclosure oecutf If so* the date($ and namefs); 
m 



Was the Invention described In a fab book or other record? If so, phase identify {lab book #, etc.) 
Yaa, Lab Book # 2514, pap* 133. 



Was the invention buift or tested? !f so> fte-dater. 

Y&m* this model wa£ fir afc ifwla msnfcea in a aofbwar* application fcfoafc was first 
auaaesisfully fcsafced an. 
Was this mvenifcn made under a government contrast? If so, ite agency and contract number: 

No 



Description of Invention: Please p&serwt a// r&firds #f M invasion md attach additional pug$$fotth$.!QtlQwing. 
be signed and dated by the inventorfs) mf'Wftne&fosb 
Prior solutions and their disadvantages (If available, attach copied of product literature, technical artfeK pa 
Problems solved by the invention, 
Advantages of the Invention over what has been done before. 

Description of the construction and operation of the invention (incto appropriate schematic, Meek, & timing diagram; drawings; samples; 
graphs; flowcharts; computer listings; test results; etol 
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A, Prior solutions: The in-situ DNA Microarray Writers that wc have built in the past have used one type of printhead from one 
vendor. For various reasons we want to explore the possibilities of using different types of printheads, potentially from different 
vendors Printhead models differ from each other in many ways, among them: the number of different fluids (ink colors) that can 
be fired, the spacing of the nozzles, the arrangement of the nozzles, etc. To use other printhead models would require substantial 
changes to the basic algorithms of the software that controls the Writer. 



B. Problems Solved by the Invention: The Generalized Printhead Model provides a basts for writing software that will work with 
any printhead or group of printheads. The Generalized Printhead Model describes a hierarchy of classes that encapsulate the 
attributes and behavior of software that controls the printhead in a system that requires precise and repeatable placement of 
features of several different fluids on the same substrate material. - 

All the in-situ Microarray Writers that we have worked with use only the Epson printhead. We want to use printheads 
manufactured by other vendors. Printhead models differ from each other in many ways, number of different fluids ("colors") that 
can be fired, nozzle spacing, etc. The Version 2.5 Writer is sufficiently complex and sufficiently tied to the design of the Espon 
printhead so that it is not practical to try to retrofit this software for use with other printheads. 

Solution: The Generalized Printhead Model provides a basis for writing code that will work with any configuration of any 
printhead, It describes a hierarchy of classes that encapsulate the attributes and behavior of software that controls the printhead in 
a system that requires precise placement of features of several different fluids on a substrate. 

There exists in a system exactly one "Printhead Assembly", the aggregation of all printheads on a writer. The Printhead Assembly 
is made up of one or more "Printhead Groups", each of which can print a complete set of the fluids to be dispensed by the writer. 
Each Printhead Group is made up of one or more "Printheads", each of which is 

can be made to fire at a specific point (the 'Trigger Point") along the travel of the substrate. Each Printhead is made up of one or 
more "Wells", each of which contains exactly one of the fluids to be printed. Each Well is made up of one or more "Nozzle 
Regions", which are distinct from each other either by their physical separation along one 

axis or by the way they are fired. Each Nozzle Region is made up of one or more "Nozzles", which is the smallest addressable 
unit of the printhead. Each Nozzle may fire one or more drops depending on the nature of the firing signal sent to the printhead. 

At each level of this "aggregation hierarchy", each element attributes of cartesian position and angular orientation relative to the 
first element. Each element at each level knows how to draw itself and to provide drawing context to the elements of the next 
lower level. 

The general method of accomlishing tasks with this set of classes is for an application to invoke a method on the Printhead 
Assembly objects. This method, then, invokes a similar method on each of the Printhead Group objects, which invoke a similar 
method on the next level down, and so on, as necessary to complete the task, Depending on the task there may be some processing 
done at a certain level before or after the invokation of the next level's method. 

Potential Applications: 

Re-use of software for other printing applications. The common element that would make this model useful is the need to pnnt a 
two-dimensional array of any number of different fluids precisely and repeatably. This model could be applied to applications 
that use different sets of printheads that vary by number of nozzles, nozzle spacing, number of wells, etc. 



C. Advantages of the invention over what has been done before: 

1 . Software implemented according to this model can be used with different printheads with minima! modification, 

2. Software implemented according to this model can be easily understood by humans other than the implemented and, thus, is 
more easily supported. 
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Generalized Frintftead Motlel UML Class Diagram 
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4.0 Printhead model 



Prtnthcad assemblies vary by: 
■ type of printheads 

• #ofprintheads 

• type of plate 

• alignment method 



Printheads vary byi 
»#ofwdls/printhead 

• # orifices Avdl 

* # rows 

* spacing between orifices 

• spacing between rows 



Assembly data model: 

• Serial number 

• X,Y,Theta of plate 

• Installation date 

• Service history 

Printhead data model: 
•Printhead type 

• Serial number 

• X position 

• Y position 

• Z position 

• Pitch (nozzle spacing) 

• Nozzle map 

• Chemistry of each nozzle 

• Waveform 

• Temperature set point 
■ Temperature readback 

• Installation date 
■Service history 



When installing a new bead: 

• Read in configuration information 
•Find the best fit 

• Report fit to the operator 

Open Issues; 

• Alignment on or off-board the writer 
cell? 

• Self-identification, electronic data sheet? 

• Temperature control? 
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NoU: iumm4iy of m esting with Bill P*ck and Bill Ch* it,- 




